Nanoemulsions for dermal controlled release of oleanolic and ursolic acids: In vitro, ex vivo and in vivo characterization.
The aim of the present study was to design and optimize a nanoemulsion for dermal administration of mixtures of natural or synthetic pentacyclic triterpenes with recognized anti-inflammatory activity. The composition of the developed nanoemulsions was obtained from pseudo-ternary phase diagrams, composed of castor oil as the oil phase, labrasol as the surfactant, transcutol-P as co-surfactant and propylene glycol as the aqueous phase. Different ratios of surfactant/co-surfactant mixture (Smix) (4:1, 3:1, 2:1, 1:1, 1:2 and 1:4) were produced, and Smix 4:1 was chosen based on the greater area of optimal nanoemulsion conditions. Two different nanoemulsions of mean droplet size below 600 nm were produced, loading mixtures of natural or synthetic pentacyclic triterpenes, respectively. The viscosity of nanoemulsion containing natural pentacyclic triterpenes was 51.97±4.57 mPas and that loaded with synthetic mixtures was 55.33±0.28 mPas. The studies of release and skin permeation were performed using Franz diffusion cells, adjusting the release kinetics of both formulations to Korsmeyer-Peppas model. No significant differences in permeation parameters between the two nanoemulsions were observed. The amount of drug retained in the skin was higher than the amount of drug that has permeated, favoring a local action. The results of the in vivo tests demonstrated that the developed formulations were not toxic and not irritant to the skin. The formulation loading a mixture of natural triterpenes showed greater ability to inhibit inflammation than that loading the synthetic mixture. The findings clearly corroborate the added value of o/w nanoemulsions for dermal delivery of pentacyclic triterpenes.